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Japanese Patent Laid-Open Publication No. Hei 3e i 9-8205 

(TITLE OF THE IKVEr.TrCXj 
RES IN- ENCAPSULATED SEMICONDUCTOR lEV" 



1- A resin-encapsulated semiccr.ductcr device ■ ■ s - - - 
a lead frame which is shaped in. accordance with a twe-step 
etching process to a body wherein a thickness of i-.-.e- 

:~e blank. 



is less than that of the lead 



inner leads having the thickness less than that cf the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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i 



surfaces including a first s . Jrr - ece# a secead 
third surface and a fourth surface, the first surface cet., 
f.ushed wi-h one surface of a remaining po.ticn of c.-.e 
inner lead having the sane thickness with the lead 
blank while being opposed to the second surface, and each 
of the third and fourth surfaces having . C= , =£V£ fh ~" 
depressed toward the inside of the inner lead. 

2. A resin-encapsulated semiconductor device using 
a lead frame which is shaped in accordance wich a two-step 
etching process to a body wherein a thickness of inner 
leads is less than that of the lead frame blank, 
comprising: 

ir.ner leads having -.he thickness less than that of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing, a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
Chickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and having four surfaces including 5 f lr , 
surface, a second surface, a third surface and a feu-- 
surface, the first surface fceir.j flushed with cr.e surtace 
cf a regaining portion of the inner lead havino t.-« 



thickness wi- the lead frame clank, while being eppesed tc 
the second surface, and each cf -.he t.-.ird and fcurth 
surfaces having a concave shape depressed toward the inside 
of the inner lead. 



2. The resin-encapsulated se-iconduct cr device as 
claimed in claims 1 or 2, wherein a semiconductor chip is 
received inward of the inner leads, and electrodes of the 
semiconductor chip are electrically connected to the inner 
leads through wires, respectively. 

<• The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
end the semiconductor chip is mounted onto the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 

6- The resin-encapsulated semiconductor device as 
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claimed in claims 1 or 2, wherei, the semi conduct cr chip 
fastened by means of insulating adhesive to the sere 
surfaces of the inner leads on cne surface thereof -„ wh . s 
the electrodes are located, and the electrodes ci 
semiconductor chip are electrically .connected to the 
surfaces of the inner leads through wires, respectively. 

The resin-encapsulatec semiconductor device as 
claimed in claims 1 or 2, wherein the semiconductor chip «. 
fastened to the second surfaces of the inner leads by bumps 
--hereby to be electrically connected to the inner leads/ " 

IDE-AILED DESCRIPTION OF THE INVENTION] 
[FIELD OF THE INVENTION] 

"he present invention relates to a res in- 
encaosulated semiconductor device capable of meeting the 
requirement for an increase in the number of terminals and 
resolving problems which are caused in association with 
position shift and coplanarity of an outer lead. 

[DESCRIPTION Of THE PRIOR ART] 

"6. 15(a) shows the configuration of a generally 

known resin-encapsulated semiconductor device (a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 1511 having a 



semiconductor chip 2520 mounted hereon. outer - s 
to be electrically connected tc the associated c-rc,-- 

iaa«r leads 1522 formed ir.t«ora2-y „«- .w. 

-/ w ...e surer lea 

1 = 13, bending wires 1530 for electrically . 

ti ?s of :,e inner leads 1512 ,= z , e bcn ,_ ? ^ .... = , 
ser.iccr.ductor chip 1520, and a resin 25<0 encapsulate t, 

semiconductor chip 1520 :c p ^ . 

p e ~- semtconduc 

= 52= «>. ex-.,.-.,.! stI .„„ sea ,^ Msts> ' 

•«. P . s: . .,d ,^ eeR<hlet „ ^ a;te __ ^ 

-r -5^ ... r- e ocr.di.-a pad 1521, is 
-r.utactured by encapsulating th . semiconductor chio 2520 
---h the resin. :, chi , resi.-.-e.-.ca ? sulated semiconductor 

Cf :re -ondi-o pads 1522 of - — , 

semiconductor chio 1520 

"""" " * S *" =' --«;,.-e.,ce M ., lat ed 

•tBlcDndi-stor device shown in 

-5e. s och a leaS ;ra;ne 
the bcadir „ p „ . Hl fot ^^^^ ^ 

..^conductor ch i? . th . inrer :eads ^ 

=on.,ec:«d «. the se>! „„ doctor eh . p> ^ ^ ^ ^ 

»Mc, Blth lS . ipner , esfls , 5!2 ^ ^ se ^ 

electrically connected to th* a*.^.-- 

to the associated circuits. This 

delude, da* bata !5:4 as # ^ ^ 

MCi?JUl!ti " "» CM, „ u , the r „ in _ and a 

*«. 13» S ecvi„, to suppozt th . enUre ;5jo 



9-8205 



Such a lead frame is formed from a h.chly conduct, ve .-.eta 
such as a cobalt, 42 ailoy(a Ni-Fe alicv- .... 

alley by a pressing working process cr ar. etching process 
"2. :5.:bMO; is a cross-secticnel view ; £ .<er. along r,e 
lir.e ri-F2 cf fZG. 15(b) (-f > . 

Recently, there has been crowing demand f=_- t.-.e 
mini.taris.ticr. and reduction in thickness cr resin- 
encapsulated semiconductor device employing lead frames 
like the lead frame (plastic lead frame package) and the 
increase cf the number of terminals cf resi.-.-er.capsulated 
semiconductor package as electronic apparatuses are 
-iniaturicec progressively and t.-.e degree of -.he 
integration cf semiconductor devrce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly cuad plate package -TPs > and thin guad flat 
packages ,T 0 r? S ) have each a greatly increased number of 



pins 



Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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ord., of o. 2 5 » so . e pr=:ess _ n=; a ^ 

working. 

The etching process for fcrr.ir.g a : € a = frar.e havi.-.c 

rir.e i nr . er leads will be -escribed hereinafter 

reference :o TIG. u. First, a =c ?? er alloy cr „ a ;Z 

"in sheer of a thickness cn the order of C.25 :,, :a lea: 

frane blank m 0j is cleaned perfectly ,r:s. :< (a , , . The ,^ 

s photoresist, such as a water— e ~ co .„ • 

~- e -=£em pr.otcresist 

containing potassium die! = - c 

=. = _e.-.sitive agent, is 

szre&d in photoresist films • £2~ -• -k^ - ■ 

-.e. .he r.a:or surfaces of 

-~e thin film as shown in r; 3 . :< ;b) . 

Then, the photoresist *- " -« - ^ 

s c . e exposed, through a 

-esk of a predetermined oat-^-- i . „„. 

. <= -o liont emitted by a 

high-pressure mercurv la.r.o, a.— • 

b.~ ...e .hrn sneet is immersed 

ir. . d.va.op..- feI Sev ., SFr ,.,.. ;o fera a ptt;ernea 

P!>8t6 -" M1 " *"* :<3 ° " 5h '" « ™. >««>. Then. c ,e 

m " Sh6et U !Ub3eC " a " «*•» »— . ■* to a harden, 
Procesa, a Uishin9 proc „ s ana such _ then ^ 

containing ferric chloride as a , 

" es a Principal component is 

sprayed against the thin sree- lcio . „ 

sr.se. jcio to etch through 

Portions of the thin sheet :< i0 not coated with the 
patterned photoresist films 2020 so that inner leads of 
Predetermined sizes and shapes are formed as shown in FIG. 
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"hen, the patterned re«- s - 

e--s. .^rr.s are removed. 

patterned thin sheet 2< i0 - s wash*- - 

-s *asne= to complete a 

frame having tne inner leads of dci--ed .-^ 

sn e?es = s sr.:-.-. : 
.-.G. Predetermined areas cf the l£5 , 

-—d by the etching proct „ , ?t ., i;vtr .J^^""''\;^ 

being washed and dried, an adhesive poiyimi-l 

« inner leads for fixation, predetermined 7* -J.'.." 

be,t, when need be, and the die pad depressed. 2n ... 

— .g process, the etchant etches the thin sheet i, bc5 , 

- action c, the th.ckness and directions 

- - thickness, which U.its the *i.-.iac,ri:atic, c5 lr „.. 



-e*d pitches of Iead fr . nes> 



Since the chin sheet * s 
etcr.eo from both the major su--;™ a . 

J SL --eces as snown in FIG "4 

=-ring the etching process, it - s sa'- u k. u 

-s sa.d, when the lead frame 

•^s a line-and-space shape, chat the sra^ es - 

— e s,. ia i_est possible 

intervals between the lines a-e 

es a.e ... .he range of 50 co ioc% 

-«*». «h. lead having . 1#nt 

generally, the thickness of t^e -hin . h 

w - e " hln sheet "ust be about 

mm or above r nr * K ^ 

rur.heneor.. the width of the inher 

«» ho„ aing . „,, en the etcfiing ^ uiustrated <B 

» i. 1, f . bl ,c.«, 9 . ,..„ „„, . thi „ 

sneet of a small thickne^.: < ,i. 

*ckness rn the range of 0.125 to 0.15 mm 
is used and inne- ^*n«r * 

nne. .eads are formed by etching so that tne 
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fir.e tips thereof are arranges at 5 pitch of about : . 
nr. . 

However, recent Ti.-.ict Jie resi.-.-er.caci,- ' - • 
se.-r.ircr.ductor package requires i.-.r.er leads arrar.ced 
pitches ir. the rar.ge cf C.12 to C.L5 mm, rer smaller t.- 
C. l£r When a lead frame is fabricated by prcress..-.:: 

thir. sheet of a reduced chick-ess, the strength cf t 
outer leads cf such a lead frame is not large enough 
withstand external forces that -ay be applied thereto 
the subsequent processes including an assembling proce: 
and a chip mounting process. .-.ccrrcir.giy, there is a lire: 
to the reducticn of the thickness cf -he then sheet t 
enable the fabrication of a -mute lead frame having fir 
leads arranged at very smell pitches by etching. 

An etching method previously proposed to cvercom 
such difficulties subjects a thin sheet to an etchi.n 
process to form a iead frame after reducing the thicknes. 
of portions cf the thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to forrr 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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is unsatisfactory, the inner leads cannot be fcrmed ir . 
fatness and a dimensional accuracy recuired to ----- 
lead frame accurately for bc.-.bt.-.g and mcldinu, and 
placemaking process must be repeated twite maki.-.c t.-.e •-. 
fabricating process intricate. is e:sc ner££££r .. „. 

repeat a platemaking process -* ist when the thickness zz 
the portions of the thin sheet corresponding to the tnner 
leads is reduced by half etching before subjecting the thin 
sheet to an etching process for feeing the lead frame.' 
which also cakes the lead frame fabricating prccess 
intricate. Thus, this previously proposed etching method 
not yet been applied to practical lead frame 
fabricating processes. 

:SU3J£C7 MATTERS TO BE SOLVED S y 7H r : NV£nt:on j 

Or. the other hand, because a pitch among inner leads 
is made narrow as the number of terminals is increased, it 
is considered important to know whether a problem is caus d 
or not in association with position shift or dcplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring la , he related art, 
and an object of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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end resolving problems which are caused in assoc; 
position shift and copianarity cf ar. outer lead. 

•XEAN'S FOR SOLVING THE SUBJECT . K :.-.T7E?.S * 

According :o one aspect cf -he prese-- 
there is provided a resin-encapsulated semiconduc: 
-sir.? a lead frame which is shaped "in acccrcan: 
two-step etching process to a body wherein a thi 
inner leads is less than that cf -.he lead frar 
c^prisinc: inner leads having the thickness less ■ 
cf che lead frame blank; end cermi.-.al columns i: 
connected to the inner leads end having -.he same t 
with the lead frame blank, the terminal columns pc 
a column- shaped configuration which is adapzec 
electrically connected to an external circuit, the 
columns being disposed outside of -.he inner leac 
rr.ar.ner such that -.hey are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside be 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a seccnd surface, a third surface and a fo. 
surface, the first surface being flushed wrth cr.e sur- 
cf a rer«c.ning portion of tne inner lea: having the £ 
thickness with the lead frame rlar.k while be — c ccccsed 
the second surface, and each cf the third and -cu* 
surfaces having a concave shape depressed toward tne ins; 
cf the inner lead. 

According to another aspezz of the present inventic 
there is provided a resin-encapsulated semiconductor cev; 
using a lead frame which is -r.apez in accordance with 
twc-step etching process to a body wherein a thickness 
inner leads is less than that cf the lead frame blani 
comprising: inner leads having the thickness less than the 
of the lead frame blank; and terminal columns integral: 
connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessor. 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina: 
columns being disposed outside of the inner leads in c 
manner such that they are coupled to the inner leads in £ 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cross-section and havir.o :o Jr 
surfaces* including a first surface, a second surface, a 
tnird surface and a fourth surfece, the first surface reir.c 
flushed with one surface of a rer.aininc cert i rr. c - -*-* 
inner lead having the same :h::>::.es.s with the lead frame 
blank while being opposed to the second surface, and eacr. 
of the third and fourth surfaces having a concave share 
depressed toward the inside cf the inner lead. 

According to another aspect cf the present invention, 
a semiconductor chip is received inward cf the inner leads, 
and electrodes (pads) cf the semiconductor chip are 
electrically connected tc the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rernforcing fastener 
tape. According to still another - aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the semiconductor 
chip is fastened to the second surfaces cf the inner leads 
oy bur.pc thereby u be electrically connected to tne inner 
leads. In the above descriptions, in the case tnat the 
terr.inal columns have terminal pcrti.ons which are arranced 
on tcp ends cf the terminal columns, with the terr.1r.2l 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the' 
terr.inal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, i- is not 
necessarily required for the terminal portions to be 
projected beyend the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terr.inal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[WORKING FUNCTIONS J 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono- la ye red lead frame shown < r , FIG. 12 lb; is - : 
required, it is possible to provide a semiconductor :ev - 
in which no orotic.-., art caused in asscciati..-. wit 
pc sit ion shift and coiplanarity cf the cuter leads, 
particularly, the use of a multi-pi.-.-.ed lead fra.-.e share 
in a manner that inner leads have a thickness l=c £ 
that cf the lead frame blank by a two-step etching prccess, 
that is, the inner leads are arranged at a fine pitch, car 
meet a demand for an increase in the pin .-.umber cf the 
ser.i conduct cr oevice. Further-ore, by using the lead frar.e 
which is fabricated by a two-step etching process as will 
be described later with reference to FIG . 1, the second 
surface cf each inner lead has coplar.arity, and is 
excellent in wire-bcndinc property. In addition, since the 
first surface of the inner lead is also, a flat surface end 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplar.arity width upon wire bonding -process can be 
enlarged. 

I EMBODIMENTS J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 

»t:»o v: is 
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with a first embodiment cf the present invention 
described hereinafter with reference to fZGs. ; 
FIG. 1(a) is a cress-sec t-cr.al view of tr.e 
encapsulated semiconductor device aczczzir.c tc ch* 
embodiment cf the present invent icr. . . FIG. ::b} is a 
sectional view of an inner lead taken along the line 
of ::g. 1 a ) , and FIG. 1(c) is a cress-sect icnal vie 
terminal column taken along the line 51-52 cf .FIG. 
.Moreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device according to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG . 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2(a). In F 
and 2, a drawing reference numeral 1D0 represents a : 
encapsulated semiconductor device, 110 a semiconc 
chip, 111 electrodes (pads), 120 wires, 130 a lead 1 
121 inner leads, i31Aa a first surface, 131Ab a s 
surface, 131Ac a third surface, 131Ad a fourth surface 
terminal columns, 133A terminal portions, 133B 
surfaces, 133S a top surface, 123 a die pad,, and. 2 
resin encapsulate. 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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13: . As can be readily seer, 5,.,, r:6 . . , 
sa.,i==r.dc=-.cr eM p no U -o»r.-.. S 0 , si , ... 
s "' 4:e ".here.-! which, is opposed re - ? . e 
here.-; w.-ere -.he electrodes ? , is . 
ser.ico-r.doc-.or efcip 4re arrs ,. ei ztct ^ 

-s electrically ccnr.ec-.es S eccr.d sc.:..-* ;;;p 

=i the i.-.r.er lead 121 rr.rod 5 h -.he wire 120. The electric 

ccrr.ecricr. b.-.v..„ -.he ra* < r-encepsolared S en,.c=r.=cc-c- 

S * V " t "° « :MS «-^~« « .«.„., t , 
achieved by rr.cur.rir.g the res — -* - 

device : 53 via rhe terminal pcrticr.s ^^IST-^'^ 
= a sec.i-aph.eric,: sc-cec. or. . prl5 ... d c , ;: _ 
-c-.h -.he ce.-cir.ai ?ort;ons , 33 . .^.^ ^ ^ ^ 

ef -.he remine! „,.„ :33 , respecciveiv. -, ... 

reair-ercapsolsc.d se.icohducrcr device of c,e 

•Cicci.enc or -.he present invention, ic is not „«...„.,. 

choired co provide a protective JIB . . M iM: „, , 

structure, as shown in fig. . a > ••, 

-•-.'a -n which no protectiv 

frame is used can be adopted. ■ 

The lead frame 230 used i,. th . semiconductor device 
100 according to the first eminent is made D . . m 

r - iCkeI " irM The "-'— ^ ^ad frame >30 A which 

h.. a contour as shown in riG. 9,a. and is shaped by an 
etching process, is used as che , ead ^ ^ ^ ^ 
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thickness less than that of the terminal co-u—* 
other portions. Dam bars 156 serve as 5 
er—cpsulatir;^ the semi contiuc : cr chip 210 with a -« s -- 
Moreover, although the lead frame 12CA which ls crcr-*** 
by etching to have the ccntcjr as show- • ~ r- ~ - . 
-sea ir. this embodiment! the lead frame is not limited 
such a cc.v.cur because portions except the inner leads 131 
ar.d the terminal columns 133 are not necessary. -The inner 
leads 121 have a thickness of <C G.t. whereas the portions 
=f the lead frame 130 ether than the inner leads 131 have a 
thickness cf C.15 ir.it which corresponds to the thickness of 
the lead frame blank. The other portions cf the lead frame 
120 except the inner leads :21 may not have the thickness 
of 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinner. The tips of the inner leads 131 have a small 
pitch of 0.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second face 
121Ab of the inner lead 121 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in TIG. Kb), because the third and fourth faces 
131Ac and 231Ad have a . concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 121 irrespective of whet.-.er : 
inner leads 131 is long or not. The inner leads havi.-.s -.; 
contour, a: shown in FIG. 9 (a;, in which the tips cf t.- 
ir.r.er leads 131 are separated one fro- a.-.ct.-.er, i: 
prepared by the etching process, £r .d the inner leads er 
resin-encapsulated after counting the se.r.r con duct cr chi 
therecn as will be described later." However, where th 
ir.r.er leads 131 are long in their length and have , 
tendency fcr the generation cf twisting therein, it is 
i-pcssible to fabricate the lead frar.e by etching tc have 
the contour as shown in FIG. =; a) . Therefore, after 
etching the lead frame in a state where the tips of the 
ir.ner leads are fixed to the connecting portion 1313 as 
shown in FIG. 9(0(0, the inner leads 131 ere fixed with 
the reinforcing tape 160 as shewn in FIG. 9(c) (□). Then, 
the connecting portions 1313 which are not necessary in the 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) (/n), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG . 8. First, the lead frame 
130A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces l31Ab of the inner leads 131 are 
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directed upward (TIG. Bla)). 

Then, the semiconductor chip lie , s r.ountec cr.tc : 
die pad 125 such tr.at the surfaces of rhe semi ccr.duc- 
=hi ? 210 on which the electrodes ::: £re arra.,=ed7a 
directed upward (FIG. 3 (b) ) . 

Next, after the semiconductor chip ;: 0 ; s * as?e - € 
or.to the die pad 13£, - fc . electrodes in cf \l 
semiconductor chip lie and the second surfaces 13i., b cf th 

ir.r.er leads 132 are bonded with « = c -v p _ .. c , 

c...er using wires II 

.TIG. B(c)). 

Subsequently, encapsulation is carried cut with f-e 
conventional resin encapsulate 2<0. Thereafter, 
unnecessary portions of the lead frame 230 which are 
Protruded fro,, the resin encapsulate 1<0 are cut by a press 
to for. terminal columns 233 and also the side surfaces 
2333 of the terminal columns 233 :F2G. 6(d)). 

Then, the dam bars 136, -.he frame portions 237, etc. 
of the lead frame 230A as shown in FIG.' 9 are removed. 
Next, the terminal portions 233A each made of the semi- 
spherical solder are arranged on the outer surface of each 
terminal column 233 to fabricate a resin-encapsulated 
semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
-ens of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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cf the terminal columns 133 ere covered therebv FZZ 
Sit)}. At this time, the protective frame IrC functions 
reinforce the semiconductor device. In ether wcrcs, 
protective frame 1BC serves ;: prever.t mcisture 
leaking ir.to a cap between the :es;r. encapsulate arc tr.e 
terminal columns cue to the fact that the sice surfaces z : 
the terminal columns are expose: tc the outside, wherery a 
crack is not formed in the semiconductor device and the 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to pre vide the protective frame 
151. Also, when such an encapsulating process by the resin 
is carried out using a desire: meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces cf the terminal columns of the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 * is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cross-sect icnal views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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1140 second openings, 1150 firs: concave pernors , 1 1 i 
second concave portions, 1 1*70 flat surfaces, and 11?C a: 
etch-resistant layer. First, a water-soluble casein resist 
using potassium dichromate as a sensitive agent is tcated 
ever both surfaces of the lead frame clank 1111 race r : a 
42t nickel-iron alloy and having a z'r.Lzkr.ess cf about C . 1 5 
mm. Using desired pattern plates, the resist f iI.t.s are 
patterned to form resist patterns 112CA and 112CB having 
first opening 1130 and second openings 1140, respectively 
[TZZ. 11(a)). 

The first opening 1130 is adapted to etch the lead 
frarr.e blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that of the lead frame blank 1110 in 
a s\:bsec\:enz process. The second openings 11< 0 are adapted 
to form desired shapes cf tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads 1 11C, a topology generated by 
partially thinned portion by etching' in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a 48 3e* ferric chloride 
solution of a temperature of 57X2 at a spray pressure of 
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2-5 k g /cnr\ The etching process is terminated at =ae .... 
of tine when first recesses 2150 etched tc have a 
etc.ned bottom surface ha.e a depth h correspond..-.: 
= f the thickness cf the lead frar.e blank :? :3. ;: " " 
3 Although bcth surfaces cf t-« 

■ - cc - --e.T.e c.a.->. :::: 

ere st.Tjl teneously etched in the c--t S -v .--w.. 

• - e ? ?:::s££, 

it is ,=t r..e.,..ry to ,i»ult.r..o-,.: y ' etch ootr. S ,rf«« =- 
the :„ 4 M.n* UiO. Th. why hcth e » 

th. biank .no «. str,:t,.,.t,,; y „ « a 

-0 this .aica-a,.;, is to , #d . . 

— r --me re.nep. 5 

seccndary etching process as will be describee later. The 

" = " £ - "-»•* taken for z-~ => • 

?- c-: secondary etchina 

P-cesses is less than that taken in the case of etching of 
only one surface of the lead fra.e blank cn which 
-sist pattern „ 20 . is forced. Subsequently, the surface 

creviced with the first - e s«« 

-—esses respectively etched 

« --^ first opening 2:30 is entirely coated with an 
etch-resistant hot-melt w ax (acidic W6X - syp# MR-WB6, The 
X»ct.c inc., by a die coater £e form ^ 
layer 1280 so as to fill up th . f irS t reC esses 1150 and to 
cover the resist pattern 2220A (FIG. 11(c)). 

2t is not necessary to coat the etch-resistant laye^ 
"•0 over the entire portion of the surface provided with 
the resist pattern » 20A . However , < t pr . f . rr#(J ^ 

the etch-resistant layer 22BO be coated over the entire 
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pcrticn of the surface formed with the first recess- 
and first opening 1130, as shewn ir . F1C-. ll'c), ceti 
is difficult to co«;t tr.e etch-resi* tar.t layer 11 ?c - 
the surface portion including the first recesses 
Although the etch-resistant layer 11=0 w £x er.pl eye c ; 
embodiment is en alkali-soluble wax, any suited 
resistant to the etching action of the etchant sciut:: 
remaining somewhat soft during etching may be used, 
for forming the etch-resistant layer 1160 is net limit 
the above -mentioned wax, but may be a wax cf a jv-se 
type. Since each first recess 115C etched by the pr 
etching process at the surface formed with the pa 
adapted to form a desired shape of the inner lead t; 
filled up with the etch-resistant layer 1180. it is 
further etched in the following secondary etching croc 
The etch-resistant layer IleO also enhances the mechar 
strength cf the lead frame clank for the second etc 
process, thereby enabling the second etching process t. 
conducted while keeping a high accuracy. • it is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incrcc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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subjected to a secondary etching process. In zr.is 
secondary etching process, the lead frame blank 111C ;s 
etched at its surface formed vitn firs-, recesses 11:. 
having a fiat etched bettor. surface, ccr.pl etc Im- 

perforate the second recesses 116C, thereby fcrrir.c tr.e 
tips cf inner leads 131A {FIG. 11. si). 

The bottom surface 1170 cf each recess f erred by the 
primary etching process is flat. However, both sidf 
surfaces cf each recess positioned at opposite sides of the 
better, surface 1170 have a cer.cave shape depressed toward 
the inside cf the inner lead. Then, the lead frame blank 
is cleaned. After completion cf the cleaning process, the 
etch-resistant layer 1180, and resist films (resist 
patterns 1120A and 11203) are sequentially removed. Thus, 
a lead frame 130A having a structure of FIG. 9(a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The removal cf the etch-resistant layer 
1180 and resist films (resist patterns 1120A and 1120B) is 
achieved using a sodium hydroxide solution serving to 
dissolve them. 

The processes for manufacturing the lead frame as 
shown in FIG. 11, is to form by means of etching the lead 
frame having the tips of the inner leads used in this 
embodiment of the present invention, which have a thickness 
less than that of the lead frame. Especially, the first 
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s-faces 131Aa of the tips of the inner leads as show., :r 
FIG. 1, are flushed with one surfaces of regaining pert:-* 
of tne inner It-ads having the sar..e thickness with the lea 
fra.-.e while being opposed the second surfaces :::ac, and 
the third and fourth surfaces are formed tc have £ - 
shape which is depressed toward the inside cf the tnne. 
leads. Where a semiconductor chip is mounted or. the secc- 
surfaces 131Ab of the inner leads by means of bumps for an 
electrical connection therebetween, as in a semiconductor 
. =evice according to a third embodiment as will be described 
hereinafter, an increased tolerance for the connection bv 
-mps is obtained when the second surface ISlAb has a 
concave shape depressed toward the inside of tht inner 
iead. To this end, an etching method shown in FIG. 12 is 
adopted in this case. The etching method shown in FIG. 12 
is the same as that of FIG. 11 ia association with its 
Primary etching process. After completion of the primary 
etching process, the etching method is cSnducted in a 
manner different from that of the etching method of FIG. » 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 
recesses 1160 by the etch-resist layer 1180, thereby 
y pe..ora.ing the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 1U0 is performed in a 
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sufficient manner. The cross section of each ir.r.e- 
inducing i-.s tip, formed ir. accordance - r . e etch — 

^,noc of ns. 12, ha, a concave lhip# =e pressec tcw*r= t5 
inside of the inner lead at the second surface :::a=, ££ 
shown in FIG. 6 !b) . 



The etching method in whic 



e e 



■ r 



prccess is 



conducted at two separate steps, respectively, as L - - hst 
cf FIGs. II end 12. is generally ceiled a "tvc-sce? etchins 
method". -his etching method is advar.cacetus in that a 
desired fineness can be obtained. The etching method used 
to fabricate the lead frame 13CA cf the first embodiment 
show, in FIG. 5 involves the twcstep etching method and 
the method for forming a desired shape of each lead frame 
portion while reducing the thickness of e£C h pattern 
formed. m particular, the etching method makes it 
possible to achieve a desired fineness. In accordance with 
the method illustrated in FIGs. 11 and 12 , sfcB ;ineness of 
the tip of each inner lead 131A formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. For example, where the blank has a thickness t 
reduced to 50 □., the inner leads can have a fineness 
corresponding to' a lead width wi of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG . 11(e). j„ th . case of 
using a small blank thickness t of about 30 Dm and a lead 
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width Wl of 70 Dm, it is possible to form inner le = : 
having a fineness corresponding to an inner lead cLzzr. - - 
0.12 ..vr.. Of course, it may be possible to fcrrr. inner .e- * 
having a further reduced tip pitch by ad;usti.-.r zr.e z la- 
thickness t and the lead width Wl That is to sav, i 
inner lead tip pitch p up to 0.08 ™, a blank thickness j 
to 25 Dm , and a lead width Wl up to AO Cm can re 
obtained. 

In the case where twisting of the inner leads does net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first eirJbodiment , the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner ieaas are bound to each other 
by a connecting member 1315 as shown -in FIG. 9(c) («f). 
Then, the connecting member 131B which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) ( -f ) are cut to 
obtain the lead frame having the contour shown in FIG. 
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Sfa '' 3 rtinf0rCi ^ tape :« -a pc : yir , de 
Generally used, as shown ,., , ;r); _ ^ ^ 

conn.eting menbe, 2313 is cut off by cf £ ^ 

Cbt2i " the shown in. TZZ. rc- D;, s £e 



"vice is counted or. the leac fra- 
reinfcrcing tape attached tr.eretr.. AlsD< ,, 



e s-.ii: hav:-= tr. 

e rr.cur.te 



••riscBducrer device is encapsulated with a resin i, 

condition where the" lead frerr.- . 

•• cS tape. 7-. 

-ine £::-e: 2 illustrates a cut pcrticn. 

tip cf r ;, e inner , _ 

-eco rre.-.e used 

t.-.e semiconductor device s -- - _ e - 

-••-s s. e.T.cosiment has a 

-css-sec-.icr.al sha F e as shewn , ?:3 . IS;.,:,. - e -< = 
-A h« an etched flat surface second surface) i3iAb 

which is substantially fiat and — h 

e-=re has a width wi 

s--=htly greater than the wid-- „ 

— =n opposite surface 

The widths Wl and K2 (about 10-.; Gn . 

cre -T-ore than the 

wioth w at the central do::-o» ~- - »• 

. o-.-o.. . ne tips when viewed in 

^ «h. inner lMd hJS . cress . sec:£onj , ^ 
opposite wide surfaces r ft 

.l..--i.. lly „„„. cted te . ,. aieolK)1>eser dt>le# (not 

««• b-< che etched sur;ace for uirc . bondin9 as 
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131Ab depicts an etched flat surface, I31Aa a sur:' c ce z f < 
lead frame blank, and 121A and 1215, respectively, ? elate: 
portion. In the case of 1- 13 . 13* 3; , a,, -here has 
particularly excellent in wire-bcr.dir.c property, cecause 
the etched flat surface does net have roughness . TZZ. 
13 ('S shows that the tip 13315 cf the inner lead cf the 
lead frame fabricated according to the process illustrated 
in FIG. 14 is wire-bonded to a semiconductor device. In 
this case, however, both the epposite surfaces cf the tic 
13315 cf the inner lead are flat, but have a width smaller 
than that in a direction cf the inner lead thickness. In 
addition to this, as both the opposite surfaces of the tip 
13315 is formed of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-bending property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. 1 3 { - ) shows that the inner lead tip 
1332C or 13312, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); In this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13(H). Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13(H) (a) 
or FIG. 13(~) (b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of the resir.-encapsulated 
semiconductor device in accordance with the *• 
embodiment of the present invent! cr. w;i: cescric-c 
hereinafter. f:Gs. 2(a) through 3:e? are crtss-sect — al 
views of the modified example cf the resin-encapsula: :ed 
semiconductor device in accordance with the *■ - s - 
embodiment cf 'the present invention. The semiccndjctcr 
device of the modified example as shown in TZZ. 3; a) , :s 
different from that of the first embodiment in that a 
position of 'the die pad 125 is changed, that is, the die 
pad 135 is expcsed to the outside. By the fact that the 
die pad 125 is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor device of the modified example 
as shown in FIG. 3(b), because the die pad 135 is exposed 
to the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3(a) and the modified exarde 
shown in FIG. 3(b), wherein the serr.i -spherical solders a. 
not used, and instead, the top surface c: ,.,e teim- 
celusr.. are directly used as the terminal pcrtic.-.s. ,,, 5r5 r 
entire manufacturing procedure tar, be si-pli; ;e d. 

?-ext, a resin-encapsulated semiconductor device i: 
accordar.ce with a second embodiment cf the -eser.t 
invention will be described. riG. < (a , is a cross- 
sectical view of the resin-enoacsula ted se.iconductcr 
"vice in accordance with -_ he £e== , d 9Shzi ^ ..^ 

crese.-.t invention, FIG. 4(b) - <= - , 

<(o> _ s c crcss-secticnai view 

illustrating inner leads, taken aicn 5 the line A3-A4 C f 
-G. 4,-a,, and FIG. 4 ,c> is a cross-sectional view 
illustrating a terminal column, taken along the line 33-34 
== FIG. 4 (a,. Because an outer appearance of the 
semiconductor device of the second embodiment is 
substantially the same as that of the first embodiment, it 
is not illustrated in the drawings. In FIG." 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 w ires , 
230 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. In the semiconductor device of 
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this second embodiment, the lead • 

-.erne 230 ooes r.oz have 

die pad, the semiconductor c*"~ 

taster.ed tc - 

inner leads 231 by the re«n*~~ * 

* -cater.er tare ~~z 

zr.e semiconductor chic 220 is electrically 

electrodes (pads) 221 to the s 6 — - .... " 

e s -rreces 2 51.-.C -- 

inner leads 231 by wires 220. i' sc 

' - n ^r.e case cf r;-* 

second ernbcdirnerst, similar -v •r. 

-~ wi.tf — rs i embed - _ i 

electrical connection betwe-r -w. 

~ r - --"^-encapsulate: 
semiconductor device 200 of this «-^<^ r . 

o--.-ier.t e.-.c an external 

c:r " :: is = thieved by mou-- • 

y * -« res -~ "encapsulated 

semiconductor device 20C via • , 

-•— -nai portions 23^A 
eacn beino r.ade of a semi-soheric • so i de . 

. solder, on a printed 

circuit substrate, with - = 

— -e.rn.nci portions 233A located 
on tne top surfaces 2~-s - 

" e ^.umal columns 233, 

respectively. 

In addition, the semicc-- - • 

' r aevice of this second 

"lb,. The manufacture .ethod.of the semiconductor 

device of thi , embodiment usin 3 the lead rrame 230A which 

is shaped by the etchin g process is substantially the same 

as that of the first embodiment -x-eot th*r 

-x.ept that, while in the 

case of the first embodiment, the w^e b 0 nH< 

e w " e bonding process and 

r« in en c. P , ul . tln , ptecm m perforned ^ ^ 

in che c ase of th. S!CMd embodiment< ^ ^ 
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15 



20 



25 



bonoing process and re-- „ 

performed in a state wherein -v. . 

— * c r cr d *? * *■ 

f£S:ene - together with the ■ " ^" 

e_ -ea-s 2 • * ~ v , 

re^'-' — * 

w : g fastener tape 

K ~ ' w • - sc # the c _ 

3 f - . -ess 

-..necessary dc- • c 

. - w s e .. a tr.e terrr- - £ - -~ 

. — s g it er res- n e.-.ceosulat ' — c ~ 

. Tr „. • Process - 

-.-er.ented in the same way as - ht ...^ ,_ K ^ 

iead frame 230 as shown la rr G . " ™ 

.o,a) ; S obtained in -w e 
•■»• manner by which the lea^ ..... 

- .a * -s obtained. T n 

s e . . ' rf6ffei - ** th. resultant 

6 ° Crained *' « •«fcir.» the structure as sh 
" - a# contour as ,w swn . 

obtained. this " '° (a > is 

this tine, the „ 

- as 6 - BV «ntion.l reinforcing 

-as.er.er rape 260 (the poiv<~.*. ... , 

<0-WD, ° ? ' 35 Sh ° Wn in FIG. 

-0(C) CO,, which p. rf 

faction is used. 

* — • 5(a) through 5( = ) £ - e 

c "«-sec=ionai views 
— -•..atxng .modified examples of -, e semi, h 
, semiconductor device 

- -e second embodiment. The semir^, 

semi conductor device »* 
shown in pt g . - lce as 

« « o. th> „ eend e ^ odi , en: _ ^ cftac 

semiconductor chip tnereof uMch 

dir.ct.d oow„„. ra . The „ 0Si .. rt ' "tetrode, 

c /K4 examples as shown in FIGs 

«co„d .^od lTOnt ana th . mMified exampu ^ - 
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5(a,, wherein the semi- sp herical ..^ -ff- _ _ 
instead, the top surfaces C f the term-" 



Erectly ,seo as the terminal portion*. - f 
— e a protective frame is „ = ussi ^ 
surfaces 2:35 of the terminal 

outside, a checking operatic, by a -.est, etc. 
easily performed. 

in ^ 8 — ,,. ...... 



crcss- 



sectior.al view of f- e . ee ,_ 

-es-,-e,=eps,:a :ed semiconductor 

cevice of zhe 

e...coot-er.t, riG. £;fc , . _ . 

- s = cross- 

sectional view illustrating i--. e - - Mfi , 

... 9 * " eacs ' =«t«n along -.he 

— ,e -°' A6 of ris - 6(a). and FIG. € -) < s a 

t.O -s a cross-sectional 
view illustrating a terminal ccium- - ake . 

ake - ai ong the line 

of TIG. 6(b). 3 ,, s ,. ei 

Because an outer appearance of the 

semiconductor device of the this third embodiment is 
— tially the same as that of the first ^ 
-s not illustrated i„ the drawings . Jn ^ ^ ^ 
reference numeral 300 represents a semiconductor device, 

310 a semiconductor chip, 312 bumos, 330 a l ead * 

. a lead frame, 331 

inner leads, 33lAa a firs- S Lr' ? r. ™,»w 

SLr " ece ' 331Ab a second surface, 
331Ac a third su-* ac p -ii-*^ 

-ace, 33,Ad a fourth surface, 333 terminal 

columns, 333A terminal portions 333a mtrt 

'^ 10 - s ' 3 *3B side surfaces, 333S 
top surfaces, 340 a • 

340 a resi n encapsulate, and 350 a 
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reinforcing fastener tape t, - So eo . 

pe • -•• --^e semiconcuctcr c'ev - 

--his third embodiment, the semi conductor chic 
fastened to the second surfaces 23 -At cf the 

321 fcy the bumps 311 thereby to be electrically 

to the second surfaces 331Ab. — » 

contour as shown in FIGs. 10(a) a-- is---- 

»>• the etching process of "g 

--v.. .-.s snow.- i- FIG. 

!3 ; -f);b;, both widths W1A and K2A (about 100 D. T:J « J D 

ar.s bctro.Ti ends of rhe < ^ ~ ^ _ • 

^ u x tne inner ;ecds * 7 *< 

**-s .j. c . e .=r:er than a 

" *« =- «= center Dorticn £ 

c -cness-wise direction. 

"-he fact that the second surfaces 231Ab cf the inner 
-ads 111 i s depressed toward the Inside =f the inner leads 

and the first surfaces 331Aa a-e " - • 

c - e s oesired fineness 

can be obts ^ i^h a i _ _ 

— n-d. A.so, wr.en tne second surfaces 331Ab of 

«• -'.nee leads 331 are electrically connected to the 
semiconductor chip via bum ?s , e£sy eoaB . eti0B Cfin be 
accomplished as shown in FIG. 13 ( o Mb) . Further# ^ 
case of this third e ^ odi , enr , fls in ^ ^ ^ ^ ^ 

and second embodiments, the electrical connection between 
the resin-encapsulated semiconductor device 300 of this 

embodiment and an external circuit «, achieve k 

*-u-. -s achieved by mounting 

the r.ein-enc.psuieted semiconductor device 300 vie th . 
ter.ir.ei portions 333A each being „ ade ef , ^.^^ 
soider. on a P ri„ t . d circuit ^ ^ 

Portions 333A locaccd c „ ^ ^ ^ ^ 
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columns 333, respectively. 

In addition, unlike the semiconductor device c -- - 
first embodiment, the semiconductor device cf :;- • s .... 

embodiment uses a lead frame which is shaped by the - - 

process as shown in :1G. 12. However, the .-.s.-.j-- 

method cf the semiconductor device of this e.-bccir-- - 
substantially the same as that of the first embsdimer. 
except that, while in the case cf the first embodiment, th 

wire bonding process and resin er.cacsulat ins o = s « a - 

performed in a state wherein the semiccnductcr chip is 
fastened to the inner leads, i.n the case cf this third 
embodiment, the wire bonding process and resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. In the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 



M-5599 US 
9-8205 



portions. Because the protective frame is not usee in- 
side surfaces 3333 cf the terrr.i-a"- ~Om—. 

wO.j s jj3 are expc 

to the ouc*ioe, a checking operation by a test, e — 
easily performed. 

Hereinafter, a res:r-«i-^c.,- - 
-vie in accordance with a fourth .riodi^r.-.^ef 
Present invention will be described. FIG. 7< a) is a c „,"j 

sectional view of the resin— caosu" 

" --^cpsi::a:e: ser.iconduc* c 

device of the fourth esnbod^e— r-.~ - ,. , . 

6 'to? is a cross 

sectional view iiiustratino i — - r ea >-, . . 

i -ea^s, taxen alone th 

line A7-Ae of FIG. 7(a), ar.d TIG. 7(~) «- 

'<„> _s a cross-sectiona 

view iiiustratino a te-V-a' 

.-.T....a. " < -anen along the line 

of riC. 7 (b) . Because an outer appearance of the 

semiconductor device of the this fourth enbodi.ent - s 

substantially the same as that of the *- - s - emhrt • • 

-ne .__s t embocame.nt, it 

is not illustrated in the draw-:-- s r n rrr - 

— rs. in rlG. /, -he drawing 

reference numeral . 4 00 represents . !emicenauctor 

«10 a semiconductor chip. 411 pads, O0 ,. lead fr>me> w 

innar leads, ««. . firIt surfa „, ^ , 

OlAc a third surface, <3>ad a '„„.-*. 

ce, «.>. M a .ourth surface, <33 terminal 

C ° 1U "* P««.-». <31B side surfaces. <33S 

top surfaces. ,„ a resin encapsulate, and «„ insul.tin, 
"hesive. I„ the semiconductor ^ ^ ^ 
embodiment, on. surfsce of se „ iconducter ^ ^ ^ 

which the pads m are alsposea is fistened to ^ cond 
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surfaces 431Ab of the inner leads 431 by the ir.s-jv 
adhesive 470, and the pads 421 a-= the first surfaces 
of the .r.ner leads 431 are elec.r.caliy ccr.r.ertec w--_h 
other by wires 420. The se-i conductor device r f 
fourth srr.bcci.T.ent uses the same lead.frar.e which is j £e 
the thirs e.-nbcdiment, which has the contour as shcwr 
= . -Oia) and 10(b). Also, in the case cf -.his fc; 
eminent, as in the case of ch . ; irs - snd se . 
embodiments, the electrical connection between -.he res 
encapsulated semiconductor device 400 of this ertbod-- 
and an external circuit is achieved by mounting the res 
encapsulated semiconductor device 400 via the terni: 
portions 433A each being -mace of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 
433A located on the top s^fa=es of the terminal colurr 
433, respectively. 

FIG. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. : 
the modified example of the semiconductor device as shov 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to. 
surfaces of the : terminal columns are directly used as th. 
terminal portions. Because the protective frame is not 
used and the side surfaces 433B of the terminal columns 43: 
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are exposed to the outside, a e u^ <mm 

:---- r EC7S OF THE INVENTION; 

Present invention prsv-.- - 
semiconductor device emoioy^c 

- , . . ~..eo _ es d 

" ur - i:h lt -MU^ . ce , 

• = — -or tre 

-••creased te— 1 - 

e -"- no1 nun». r . r-jrth— 

e , t.-.e res < 

encapsulated semiconductor ~ e - 

-e._e :r. acccrdance ' 
=oes not reouire a 

- ° - S ^ £ ~- - 

• '5 cr bendi.-o 

-••e cam oars as ----- 
es - n c -e case of - • 

5cds es shown in - ? 

""' • -s a result of rVs 

rSSi — --^ated semiconductor dev- e do 
problem in crac " 0t have a 

kB " the ° ute - leads are b— a . 

associated w «-s ^ , * Problw » 

-ed w_ h coplanarity. Ia , dd ,., 

j w ° tnese 

a shortened in^ ° Jwtor Qevic * has 

O- BG , k Ce " Pared " OTP 

- BOA. „ her . by the s . micenduct 

PU..ltl« =.p. elty - 1C * C " be «^ced 
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